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8 Figure S1 . Reconstitution of DNA demethylation with Arabidopsis AP endonucleases in vitro.
Radiolabeled 35-mer oligonucleotides containing 5mC were reacted with DME (lane 2), and the reaction product was further incubated with each purified Arabidopsis AP endonuclease in the presence of 2.5 mM MgCl2 (lanes 5-7). Subsequent dCTP incorporation was achieved by Klenow DNA polymerase (3'→5' exo-) to fill the gap generated by Arabidopsis AP endonucleases (lanes 11-13). E. coli Endonuclease IV (lanes 3 and 9) and human hAPE1 (lanes 4 and 10) were used as controls. The 3' end-processed (17-nt) and a cytidine-incorporated fragments (18-nt) were indicated relative to DME treated products (β, δ) to the right of the panel.
Endo IV, Endonuclease IV. E. coli strain RPC501 with AP endonuclease mutations xth-and nfo-. DME expression in the presence of IPTG is cytotoxic to E. coli due to excessive SSBs and 3' blocking ends (red dots) generated by DME. Simultaneous expression of APE and DME maintains the cell growth rate by processing 3' blocking lesions (blue dots). (C) Serial dilution assay to measure cellular toxicity of DME expression to AP endonuclease-deficient RPC501 (xth-nfo-) strains with increasing amounts of IPTG (0-50 μM). The growth rate of RPC501 decreased as DME expression increased due to excessive 5mC excision in the bacterial genome. Unlike APE1L and ARP, ZDP expression did not ameliorate cytotoxicity induced by DME expression. (A) Radiolabeled DNA duplex containing 5mC (20 nM) was incubated with DME at 37 °C for 1 hr to prepare DNA demethylation products, and then APE1L or ARP (5 nM) was added and reacted for additional time at 37 °C to assess the 3'-phosphodiesterase activities. The reactions were terminated at indicated time points (0, 2, 5, 10, 30, 60 min) and separated on the 15% polyacrylamide gel. The gel was exposed to a phosphorimager screen (Fujifilm) and the radioactivity was measured using the Fujifilm BAS-5000 phosphorimager. The DNA substrate (35 nt) and the end-processed fragment (17 nt) were indicated relative to DME-treated products Standard Electrophoretic mobility shift assay was performed as described by Mok et al. (28) .
Briefly, 50 nM radiolabeled 35-mer oligonucleotides containing a THF (A) or 5mC (B) were incubated with each purified MBP-APE1L, -APE2, or -ARP on ice for 10 min. The increasing amounts of protein (0, 100, and 300 nM) were added to measure DNA binding activity in the DNA binding buffer (10 mM Tris-HCl, pH 8.0, 150 mM NaCl, 0.05% Triton X-100, 0.1 mg/mL BSA, 10% glycerol, and 10 mM DTT). The reactions were separated on the 8% native polyacrylamide gel for 2 hr at 50V and the gel was exposed to an X-ray film. The protein-DNA complex and free DNA were indicated to the right. 
